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138 F~perimenls relative to the Impurities of
Bu b Mr. Tilloeh, I am wandering from your proper depaCt- 
ment, and from what Mr. Farey is pleased to call my own pro- 
per pursuit. I must return to it. And as he requests me '~ to give 
an attentive reading, and consideration, to his paper on the 
Strala of~lntrira, in your xxxixth volume, and that I will, ere 
long, furnish you, at some length, with my candid and free re- 
marks on this paper, compiled chiefly from my own writings : "~ 
I reply, that I shall be happy to do so, so soon as you or he 
call furnish me with the paper'referred to, which in my remote 
and retired situation has not reached me. 
Mey, Ireland, June 1816. W.  RICHARDSON. 
J 
XXXVI. Eaeperiments relating, to the Impurities of Hydrogen 
as it is commonly.obtained. By M. DoNovx~, Esq. 
Read to the Kirwanian Society of Dublin, May 15. 
TmL proee~ employed for obtaining hydrogen is the deeom- 
pasition of water by means of a metal. For this purpose zinc 
and iron are commonly used, with dilute muriatie or sulphuric 
acid a. But the gas thus produced is variable in some of its 
~roperties : its odour, and the eolour of its flame, are not al- 
ways the same : it therefore contains foreign matter. 
Experiments which required very pure hydrogen compelled 
me to pay some attention to its common impurities, and to the 
best means,of removing them. 
A very small Woulfe's apparatus was arranged, the first bottle 
containing caustic ammonia, the second lime-water, and the 
third common water. A long continued stream of hydrogen 
was passed through this series, from the vessel in which it was 
generating; and the pressure of several inches of water was ap- 
plied. By this process, the ammonia acquired a fetid smell. 
When mixed with muriatic acid, it exhaled the odour of sulphu- 
retted hydrogen ; and paper moistened in acetate of lead was 
blackened, when held over the fluid. The lime-water contained 
carbonate of lime ; and when the clear fluid was poured off, 
and mixed with muriatic acid, a minute quantity of white pow- 
der was deposited, which when separated burned blue like sul- 
phur. The smell of the hydrogen obtained Was, by these means, 
altered: it had now an odour precisely like phosphorus. It 
burned with a fine green flame; whereas before it burned blue. 
a The gun-barrel process is so very troublesome and difficult to manage, 
that, I believe, it is i~ldom resorted to. It affords, however, a very pure 
hydrogen. 
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Hyc~ogen as it is commonly obtained. 139 
Wishing to try if hydrogen, procured by means of zine, con- 
tain sulphur, I repeated the experiment with that metal. Sul- 
phuretted hydrogen and sulphur were obtained as before; and 
the gas gave the same smell and flame as the former. 
By repeating the process, with muriatic acid, it was proved 
that the sulphur had not been afforded by the sulphufic acid. 
And trials on different specimens of iron and zinc offered the re- 
sults already stated. 
Thus common hydrogen contains an admixture ofstflphuretted 
hydrogen which is not absorbed uring the passage of the gas 
through the water in which it is received ; and this admixture 
,affects both its smell and the colour of its flame. 
From these faets, it appeared that the water resulting from 
the combustion of common hydrogen should contain sulp[luri c 
acid. A large quantity of hydrogen was therefore collected in 
new dry bladders provided with pipes and stop-cocks, and the 
combustion was suffered to go on slowly, in a new and perfectly 
clean globe, kept cool under water. The water produced was 
tested with muriate of barytes, which caused a precipitation i it 
also reddened water tinged with.violets. 
The experiment was repeated with this difference, that the 
gas, previously to its reception into the bladders, was suffered to 
remain over water for twenty-four hours, and was frequently 
agitated. In this case, the water produced id not afford a pre- 
cipitate with muriate of barytes. 
During the revolution which took place in chemistry towards 
the end of the last century, there was a controversy concerning 
the product of hydrogen burnt in oxygen. The advocates of the 
new doctrine stated that the result is water. The opposite party 
maintained that an acid is the product. Acid was, in some 
eases, certainly found ; but it was conceived by the framers of 
the new system to be formed by the combustion of a little azote, 
from which it is difficult to free oxygen. In other trials no 
trace of acid could be detected. The foregoing statements ren- 
der it probable that, wl~en acid was produced, itmight have been 
the sulphuric, bat so much diluted as to be difficult o reeognise; 
and when there was no trace of acid, the hydrogen had perhaps 
lain so long over water that the sulphur was taken up entirely. 
The hydrogen, which had been freed from sulphur and car- 
bonic acid, had a remarkable smell of phosphorus. This might 
be really owing to phosphorus, for'some kinds of iron have been 
proved to contain it; or it might be owing to arsenic. Either 
of these would be acidified by passing the impure hydrogen 
throngh nitrous aeid~ and the gas might be obtained in a state 
of purity. 
A loBg continued stream of the ga~was therefore passed through 
a 8e[ le l  
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140 Notices ,,,p,ai,,g New ~ooks. 
a series of Woulfe's bottles, the first containing lime-water, the 
~eeond nitrous acid, the third water, and the fourth dilute solution 
of sulphate of iron : from the last bottle proceeded a tube which 
plunged deeply in the water-cistern. At the end of the process 
the first bottle contained carbonate and hydro-sulphuret of lime ; 
in the second the nitrous acid was rendered eolourless ; the water 
of'the third prevented the passage of nitrous acid vapour into 
the solution of sulphate of iron ; and this solution in the fo~lrth 
detained a quantity of nitrous gas, as was shown by its olive eo- 
iour. The hydrogen which came over when agitated with water, 
was destitute of smell. When a jar of it w~s kindled, it burned 
gradually, but the light was so faint ~nd rare that it had no co- 
lout. I was not prepared to take the specific gravity of this 
purified gas. 
The nitrous acid did not manifest he lea.st traces of arsenic 
or phosphoric acid. When evaporated todryness, it left a por- 
tion of matter too minute to ascertain the nature of. 
From the foregoing it appears that, in order to obtain pure 
hydrogen, we must first agitate common hydrogen with lime- 
water during a few minutes, next with a little nitrous acid, after- 
wards with dilute solution of sulphate of iron ; and lastly, with 
water. The gas is now entirely deprived of smell. 
For this purpose, a fimnel the throat of which is fitted with a 
ground glass rod, its pipe being groined to fit the mo.uth of a 
large bottle, will be a convenient apparatus. When the fluids are 
to be poure,l out, it must be done by inverting the h6ttle raider 
~'ater, and withdrawing the funnel. 
I i 
XXXVII. Notices respeciing New Books, 
Ma.  ACCUM has ill the press "A  practical Essay on Chemical 
Reagents or Tests, illustrated by a Series of Experiments." 
The'work will comprehend a summary view of the general 
nature of chemical tests ; - -the effects which are produced by the 
action of these bodies;---the particular uses to which they'may 
be applied in the pursuits of chemical seiencel--and the art of 
applying them successfully. A List of there substances for which 
there exist any appropriate tests will be added; and a portable 
chemical chest, containing all the chemical tcsts and appa~'atus 
nece~ary for performing the experiments deser~bed in this 
Treatise, inay also be had with the work~ which will bc publishecl 
early in September. 
. I I I 
The Rev. T. Mauriee, the lear.ned author of Indian Antiqultle% 
ha~ in the press " Observation.~ on the Ruins of Babylon." 
Mr. Maurice 
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